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SECTION A 


Mark your answers to this section on the 
General Purpose Answer Sheet. 
Answer ALL questions in this section (Q. 1-40) 
Suggested time for SECTION A: 60 minutes 


Choose the ONE best answer. All questions are worth equal marks. 


1. Which ONE of the following statements about living organisms is FALSE? 
1. All living organisms metabolise 
2. All living organisms are made of cells 
3. All living organisms have a nucleus 
4 


. All living organisms are able to adapt to their environments over time 


2. Which ONE of the following statements about Eukaryotic organisms is TRUE? 

1. All eukaryotic organisms have cell walls 

2. All eukaryotic organisms are made of specalised cells that carry out different functions 
3. The structure of eukaryotic DNA is circular 
4 


. Eukaryotic organisms are more closely related to the Archaea than Bacteria 


3. Which ONE of the following statements about multicellular organisms is FALSE? 
1. The DNA in all the cells of a multicellular organism is the same. 
2. Multicellular organisms undergo cell differentiation in order to produce cells with a specalised 
function 
3. All the cells of a multicellular organism work together in a co-ordinated way to carry out all 
functions associated with life 


4. All multicellular organisms are prokaryotic 


4. Which ONE of the following statements about Transcription and Translation in Eukaryotes is 
FALSE? 

1. The DNA is Transcribed into mRNA in the Nucleus 

2. Translation of mRNA into all proteins begins in free ribosomes located in the cytoplasm 

3. Translation of mRNA into proteins destined for export occurs in ribosomes bound to the Golgi 

Apparatus 
4. Translation of mRNA into proteins occurs after transcription of DNA into mRNA 
2 
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5. Which ONE of the following statements about Metabolism is FALSE? 
1. Metabolism requires numerous enzymes. 
2. Metabolism occurs in the mitochondria of all living organisms 
3. Metabolism is a complex set of chemical reactions required for energy transduction 
4 


. Metabolism involves the breakdown of molecules 


6. Which ONE of the following statements about proteins is FALSE? 
1. Proteins are made by ribosomes using a template of DNA 
2. Proteins are composed of building blocks called amino acids 
3. Proteins provide support for cell structure and allow for cell movement 
4 


. Enzymes are specalised proteins that catalyse chemical reactions 


7. Which ONE of the following statements about the Cytoskeleton is FALSE? 
1. Microtubules are the thinnest of the protein filaments that make up the cytoskeleton 
2. Microtubules are made of Tubulin protein subunits 
3. Intermediate filaments are found in high concentrations in the epithelial cells and provide 
mechanical stability for the cell. 


4. Microfilaments are responsible for the change of cell shape 


8. Which ONE of the following statements about the Golgi Apparatus is FALSE? 
1. The Golgi Apparatus produces labelled vesicles that transport proteins and membrane lipids 
2. Ribosomes are attached to the Golgi Apparatus 
3. The Golgi Apparatus modifies proteins by adding sugars to the amino acid chain 
4 


. Proteins modified by the Golgi Apparatus may be sent to the plasma membrane 


9. Which ONE of the following statements about the Plasma Membrane is TRUE? 
1. The heads of the phospholipids that make up the plasma membrane are non-polar 
2. Small non-polar gasses such as CO? and O2 can diffuse cross the plasma membrane unassisted 
3. Sodium ions can diffuse cross the plasma membrane unassisted 


4. The movement of water across the plasma membrane requires ATP 
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10. Which ONE of the following statements about water potential is FALSE? 

1. Ifan animal cell was placed into an hypertonic solution water it would shrivel as water moves 
out of the cell. 

2. Ifa plant cell was placed in an isotonic solution the cell would become flaccid as water moves 
out of the cell 

3. Ifa plant cell was placed in a hypertonic solution water would move out of the cell and it 
would shrivel. 

4. Ifa plant cell was placed in a hypotonic solution water would move into the cell and cause it to 


burst. 


11. Which ONE of the following processes is EXERGONIC? 
1. The glycolysis pathway, 
2. the production of ATP from ADP and inorganic phosphate, 
3. the production of proteins by ribosomes, 
4. the movement of K* across a membrane from a region of low concentration to an area of 


high concentration. 


12. Which ONE of the following statements about activation energy is FALSE? 
1. Reactions with a lower activation energy proceed more rapidly. 
2. The activation energy is the energy that must be added to start a reaction. 
3. Enzymes increase the activation energy of a reaction. 
4 


Most reactions in the body have a high activation energy. 


13. Which of ONE the following statements about enzymes is FALSE? 
1. Most enzymes are proteins. 
2. Enzymes are usually made up of at least 100 amino acids. 
3. The site at which a reaction occurs on an enzyme is called the active site. 
4 


One enzyme can usually catalyse reactions with many different substrates. 


14. Ifthe reaction A > B (AG 19 kJ/mol) is coupled to the hydrolysis of ATP (AG -31 kJ/mol), 
which ONE of the following statements is most correct? 
1. The AG of the reaction is +12 kJ.mol. 
2. The AG of the reaction is -12 kJ.mol. 
3. The reaction is impossible. 
4 


The AG of the reaction is 50 kJ.mol. 


15. 


16. 


17. 


18. 


19. 
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Choose ONE response. In the FIRST STAGE of glycolysis, per molecule of glucose: 


1. 
2. 
2. 
4. 


2 molecules of NADH are produced. 
2 molecules of CO2 are produced. 
2 molecules of ATP are produced. 


2 molecules of ATP are used up. 


The following reaction is catalysed by pyruvate dehydrogenase: 


Pyruvate + Coenzyme A + NAD* -> Acetyl CoA + NADH + CO, 


Which ONE of the following statements concerning this reaction is most correct? 


1. NAD" is reduced to NADH. 

2. Pyruvate is reduced to Acetyl CoA and COp. 
3. 
4 


This is not a REDOX reaction. 


This reaction occurs in the cytosol of eukaryotes 


Choose ONE response. During AEROBIC metabolism which of the following statements is 
FALSE? 


1. 


2 
Di 
4 


Glucose is fully oxidized to CO, 
most ATP production occurs in the mitochondria, 
muscles accumulate lactic acid, 


mitochondria consume oxygen. 


Choose the ONE most correct answer below: Which of the following high energy 


molecules are produced by the citric acid cycle? 


1. 
yas 
2: 
4. 


ATP/GTP, 

NADH and FADH>, 
acetyl CoA 

1 and 2 are both true. 


Which ONE of the following statements about the respiratory electron transport chain is 


most correct? 


1. 


2 
S,, 
4 


Electrons are mostly supplied by oxygen, 
Electrons are mostly supplied by NADH, 
Electrons are mostly supplied by NAD™ 


Electrons are mostly supplied by carbon dioxide 
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20. Which ONE of the following statements regarding Photosystem II is FALSE? 
1. Light excites electrons to high energy 
2. Photosystem II takes elections from water 
3. Electrons transported to PSI. 
4. Electrons are passed to ADP 


21. Which ONE statement most correctly summarises the role of the Calvin cycle? 
1. It captures CO2 and generates glyceraldehyde-3-phosphate. 
2. It uses light energy to make NADPH and ATP. 
3. It is used to make sugars in the dark. 
4. It releases carbon dioxide from ribulose bisphosphate (RuBP). 


22. Which ONE of the following does NOT contribute to basal energy expenditure? 
1. Protein synthesis, 
2. Maintenance of ionic balance across membranes, 
3. Heart muscle function, 
4 


Exercise. 


23. The appearance resulting from a given gene combination is referred to as the 
1. genotype 
2. prototype 
3. phenotype 
4. alleleotype 


24. The genotype of an individual with Turner syndrome is 
1. YO 
2. XXY 
3. XYY 
4. XO 


25. In which kind of cross would you expect to find a ratio of 3:1 among the F2 offspring? 
1. Monohybrid cross 
2. Dihybrid cross 
3. Testcross 
4 


. Multiple allele cross 
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26. A nucleotide is composed of: 


1. 
2. 
3. 
4. 


A phosphate and a sugar 
A phosphate and a sugar and a base 
A phosphate and a sugar and a peptide 


A phosphate and a sugar and an amino acid 


27. The two (2) strands in a double stranded DNA molecule are held together by 


Covalent bonds 


1 
2. Ionic bonds 
33 
4 


Hydrogen bonds 


. Van der Waals forces 


28. Which of the following does NOT play a role in translation? 


1. 
2: 
3. 
4. 


Ribosomes 

RNA polymerase 

transfer RNAs (tRNAs) 
messenger RNA (mRNA) 


29. The distinguishing features of sexual reproduction are: 


1. 


2 
Di, 
4 


meiosis and mitosis. 
mating and fertilisation. 
meiosis and fertilisation. 


mitosis and fertilisation. 


30. Mitosis in a diploid cell results in: 


1. 


2 
a: 
4 


two haploid cells. 
four haploid cells. 
two diploid cells. 

four diploid cells. 


31. Which of the following would you NOT find in a bacterium? 


1 
2 
3, 
4 


cell wall. 
cell membrane. 
ribosome. 


mitochondrion. 
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32. Which of the following are eukaryotes? 
1. viruses. 
2.  protists. 
3. cyanobacteria. 
4 


rhizobia. 


33. The hypha of a fungus is: 
1. a filament that grows at its tip (apex). 
2. aspecialised reproductive cell. 
3. anorganelle used in nutrient absorption. 
4 


an appendage used for movement. 


34. Which of the following is not a fungus? 
1. mushroom 
2. slime mould 
3. yeast 
4 


lichen 


35. What is one of the main food-processing advantages for animals that possess a one-way, 
extra-cellular digestive system? 
1. Calorie intake is naturally limited, as additional food cannot be consumed until digestion is 


complete. 
2. It facilitates organisation of the digestive tract into specialised regions. 
3. Animals can comfortably consume prey with a larger protein component. 


4. The use of mechanical fragmentation enables toxins to be removed from food at capture. 


36. What is the main functional difference between a closed versus an open circulatory 
system? 
1. Open circulatory systems move components other than oxygen around the body. 
2. Open circulatory systems are more effective as they transport more fluid around the body. 
3. Closed circulatory systems enable fluid specialisation so that a distinct interstitial fluid is 


present. 


4. Closed circulatory systems are fixed in volume, so do not grow with an animal as it 


develops. 
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37. If a type of muscle is described as a flexor, then how does it interact with the skeletal 


system as it contracts? 


1. 
2. 
3: 
4. 


It decreases the angle of the joint. 
It doesn't, all flexors are cardiac muscle. 
It only holds the skeleton in place to prevent movement in a joint. 


It increases the angle of the joint. 


38. Why is nitrogenous waste removal so critical for all animals? 


1. 
yas 
3: 
4. 


These compounds are energetically expensive to retain. 
These compounds increase daily weight gain. 
These compounds are toxic. 


These compounds impair ingestion. 


39. What process keeps chemical signals within an animal's body at a tolerable level? 


1. 


ee 


Positive feedback loops. 
Conscious thought. 
Affiliative behaviour. 


Negative feedback loops. 


40. Animals can learn in a variety of different ways, but not all learning involves an animal 


responding to a stimulus. Which type of learning is occurring if an animal stops responding 


to a stimulus over time? 


1. 


oe ee te 


Innate. 
Disassociation. 
Associative. 


Habituation. 


Section B is found on the next page 
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SECTION B 
Answer ALL questions in this section (Q. 41-42) 


Suggested time for SECTION B: 20 minutes 


Question 41 (10 minutes, 10 marks) 


Compare and contrast meiosis and mitosis. Your answer should consider the number of rounds 
of division, the number of cells produced, changes in chromosome number (ploidy), genetic 
variation, and the role of each in a typical life cycle. As well as differences, what features do 
they have in common? 


Question 42 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


What is a bactertum? How does it differ from a typical eukaryote? 


Explain what a virus is, and give a brief outline of a typical virus infection cycle. 


SECTION C 
Answer TWO (2) out of the THREE (3) questions in this 
section (Q.43-45) 
Suggested time for SECTION C: 20 minutes 


Question 43 (10 minutes; 10 marks) 


A monohybrid cross was setup using true breeding parents to examine the genetics of leaf shape in a 


common domesticated plant species. The true breeding parental plants had either only long leaves 


(genotype = LL; dominant) or only short leaves (genotype = //; recessive). 


A. 


What gametes do true breeding parental plants for long leaves and short leaves produce? 
(2 Marks). 


What are the genotypical and phenotypical results of the first generation (F1)? (2 Marks) 


Draw a Punnett square to determine the expected progeny genotypes and hence phenotypes for 
a cross between F1 generation plants? (2 Marks) 


. Use diagrams and text to explain how a geneticist could test for leaf genotype homozygosity 


(i.e. LL or ll homozygosity) in the parental plants using a genetic experiment. (4 Marks) 


Section C Continues on the next page 
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Question 44 (10 minutes, 10 marks) 


The sequence below is a double stranded DNA (dsDNA) sequence that encodes a very small 
theoretical protein. 


” SPT ATER 


: GGATAACTACCCAGAGTTGGGGGTCGATATCAGGCTT 
, y 


A. Transcribe the above DNA sequence into the correct mRNA transcript that encodes the 
theoretical protein. (3 marks) 


B. In the transcribed mRNA sequence from part A identify and clearly label the start and stop 
codons. (2 marks) 


C. Using the codon usage table below, translate the mRNA sequence into the correct amino acid 
sequence for the theoretical protein. Include in your answer the stop codon. (5 marks) 


The codon usage table 


Second Letter 


ist 3rd 


letter letter 
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Question 45 (10 minutes; 10 marks) 


Below is a pedigree of a rare hair disease. 


[_]Male O Female 


White symbol = Normal 
Black symbol = Disease 


A. Inheritance of the disease by the II-3 male from his father EXCLUDES what type of 
inheritance. Explain your reasoning. (1 marks) 


B. How many children did the II-3 male father? (1 mark) 


C. Who in the pedigree has the same Y chromosome as the II-3 male? Give ALL correct answers. 
(8 marks) 


Section D is found on the next page 
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SECTION D 


Answer TWO out of the THREE questions in this section (Q. 46 - 48) 
Suggested time for SECTION D: 20 minutes 


Question 46 (10 minutes, 10 marks) 
Answer ALL parts of this question. 


A. Describe why, regardless of their diet, all animals employ some form of food processing. 
B. Name the three main types of digestive systems that animals may possess. 
C. List the four main stages of food processing. 


D. Name two requirements that animals must meet to have a so called 'adequate' diet. 


Question 47 (10 minutes, 10 marks) 
Answer ALL parts of this question. 


A. Name and describe the main function of each of the three major types of neurons that animals 
may possess. 


B. The knee jerk reflex is a common test routinely employed by medical professionals. What 
types of neurons transport signals away from the knee, process the stimuli within the CNS, and 


subsequently transport a signal back towards the hamstring? 


C. Which is the faster form of electrical signalling, salutatory conduction, an action potential, or 
are both forms equally fast? 


Section D continues on the next page 
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Question 48 (10 minutes, 10 marks) 


Answer ALL parts of this question. 


A. 


Most multi-cellular organisms have specialised respiratory surfaces. Why are these required 
for animals of this size? 


. Respiratory systems, regardless of their type, require five key traits to operate effectively. 


Name and, in a short sentence, briefly describe any three of these. 


Why do fish sometimes suffocate if living in polluted waterways, particularly when 
temperatures are high? 


. Why do most animals have a respiratory pigment of some type in their blood? 


. What is the name of the human respiratory pigment? 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 


result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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